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1 FAILURE HaﬁEs EFFECTS ANALYSIS (FMEA) — NON-CIL HARDWARE
- - - - . . NUMBER: MB-1MR-E0DS-X.

SUBSYSTEM NAME: ECLSS - EXTERNAL AIRLOCK ' :
| REVISION: 2 SHSES

FART HAME L PART HUMBER

VERDOR KMAKE . > VEMBOR NUMBER
LAY o GAUGEE, DELTA PRESSURE MC 250007

CARELTON TECHNOLOGIES 278700017

FAHRT DATA

. EXTENDED DESCRIFTION DF PART UNDER ANALYSLS; :
EXTERNAL AIALOCK UPPER HATCH DIFFERENTIAL PRESSURE GAUGE

REFEAENCE DESIGNATORS:

QUANTTIY OF LIKE TEME:2 -
THO T

FUNCTION;
PROVIDES STATUS OF DIFFERENTIAL PRESSURE ACROSS EXTERNAL AIRLOCK UPPER
HATCH {BETWEEN THE EXTERMNAL AIRLOCK AND THE VESTIBULE TUNMELY S0 THAT
CREW CAN ASCERTAIN CONDITIONS BEFORE OPENING THE HATCH, GAUGE _

- MEASURES DELTA PRESSURE BETWEEN PLUS 20 AND MINUS 20 PSID AND IS -
LDCATED DR BOTH SIDES OF THE EXTEHNN. AIRLOCK UPPER HATCH (EXTERNAL
AIRLDCK AND U:ET!BULE TUNNEL).

fIEFERENCE DOCUMENTS: MWO72-553828 -

ME-1MR - 347 : ) B
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FAILURE MODES EFFECTE ANALYSIS (FMEA) — NON-CIL FAL URE MODE
NUMBER: M5-1MR-E0GS- D1

AEVESIONS 2 4 WES
SUBSYSTEM MAME: ECLSS - EXTERNAL AIFLOCK
LRU: GAUGE. DELTA PRESSURE CRITICALTTY DF THIS
ITEM MAME: GALIGE. DELTA PRESSURE FAILURE MODE; 183

FAILURE MODE:

LEAKAGE
MISSION PHASE:
Qg QN-ORBT

VEHICLERAYLOADKIT EFFECTIVITY: 104 ATLANTIE

CAUSE:
CORBOSION, VIBRATION, MECHAMNIDAL SHOCK, PORCISITY

CRITICALITY 171 DURING INTACT AQQRT ONLY? N

CRITICALITY 1R2 DURING INTACT ABORT ONLY {AVIONICS DMNLY)? /A

REDUNDANCY SCREEMN &) FASS

B} hra
C} PASE
PASSFAIL RATIONALE:
A)
B)

MNih - AT LEAST TWO REMAINING PATHS ARE DETECTABLE IN FLIGHT.
<)

METHOD OF FAULT DETECTION:
INGTRUMENTATION - DELTA-PRESSLAE INRICATION ACROES UPPEA HATEH,

CORAECTING ACTION: CREW COULD CLOSE APPROPRIATE HATCH(S) TO ISOLATE
LEAKAGE.

AEMARXSRECOMMENDATIONS:

EFFECTE ON EVA AECCVERY ARE MINIMIZED SINCE TUNNEL ADAFTER "5 HATCH IS
THE PRIMARY HATCH FOR PERFORMING AN EVa AND AN ADDED FIFTH HATGH WILL
ISOLATE TUNNEL ADAPTER ARD EXTERMAL ARLOCK VOLUMES.

- FAILURE EFFECTYS -

{A) SUBSYSTEM:
INABILITY TO ISOLATE THE VESTIBULE TUNNEL FROM EXTERNAL AIRLOCK
ENVIRONMENT,
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[ FAILURE MQRES SFFECTS ANALYSIS {FMEA) — NON-CIL FAILUAE WODE
e NUMEER: ME-1MR-E008- 01

(B) INTERPACING SUBSYSTEM(S):

=i WY LOYSS OF CONSUMABLES, WHEN ORBITER AND MIR ARE NOT DOCKED.
EXCESSIVE LOSS OF SONSUMABLES BVEN A SIMILAR FAILLRAE OF SECOND DELTA-
PRESSUAE SAUGE ON SAME HATOH.

(C) MISSION:

NG EFFECT FIRST FAILURE. SMLAR FAILURE OF SECOND DELTA-PRESSUIRE GALIGE
WOULD LOOSE CAPABILITY TO PERFORM FLANNED EVA OUT EXTERNAL AIBLOCK DUE
TO INABILITY TQ REPHESSURIZE AIRLDCK & SPACELAS (MIR 1 DNLY) VOLUMES FOR
BETUARN TO CREW MOTIULE :

{D) CREW, VEMICLE, AND ELEMENT{S).

NO EFFECT FIRST FAILURE SINCE AR MAKEUP CAPABILTY OF ORBITER AIR
REVITALIZATION SYSTEM WiLL PRECLUIRE A LOSS OF PRESSURE IN HABITABLE
VOLUMES. SIMILAR FAILURE OF SECOMD GAUGE ON SAME HATGH COULD RESULT IN
LOSS OF CREW DURING NON-DOCKED IVAZVA ACTIVITES.

(E) FLWETIONAL CRITICALITY EFFECTS: :
FIRST FAILURE - SLOW LOSS OF GONSUMABLES WHEN ORBITER & MIR AR NOT
. DDCKED. NO EFFECT SINGE CRBITER ARPCS WILL PROVIDE AR MAKE-UP
CAFABILITIES.
SECOND FAILURE (LEAKAGE OF SECOND GAUGE):
WHEN CRBITERMIR ARE NOT DOCKED: {1} IF SEGOND FAILURE OCCURS DURING VA
| (CAMERA FREPARATION FOR DOCKMNG OR SPACELAR OPERATIONS (MR 1 ONLY)
EXCESSIVE LOES OF CONSUMABLES Can JEOPARDIZE CREW SAFRETY! (2) IF SECOND
| FARURE OCCURS DURING A NON-DOCKED EVA QUT EXTEANAL AIRLOCK, POSSIBLE
LOBE CF EVA CREWMEMBERS IF AIRLOCK VOLUME CANNOT BE REPRESSURIZED FOR
BETURN TD CREW CASIN. (EVA CREWMEMBERS MUST REMAIN IN AIRLOCK UNTIL
LANDING]. THIS WOULD REQUIRE AN ARDITIONAL FAILURE TG OPEN TUMNEL ADAPTER
*C* HATCH SINCE THIS HATCH IS PRIMARY FOR PEAFORMING AN EVA.

DESIGN CAMMICALITY (PRIOR TO DOWNCRADE, DESCRIBED IN {F)): 1R2

(F} RATICNALE FOR CRITICALITY DOWNGRADE:

THIAD & FOURTH EAILURES (IWASILTTY TQ CLOEE FIFTH HATOH AND CREW CABMIN
HATDH} OCCUR DURING UNDOCKED IVA ACTIVITIES - LOSS OF CAPABILITY TO ISOLATE
EXTERNAL LEAXAGE OF HABITABLE PRESSURE FROM GAEW CABIN RESULTING IM
EXCESSIVE LOSS OF CONSUMABLES. CREW SAFETY JEOPARDIZED UPON LOSS o
CONSUMABLES.

- TIHE FRAME -

TIME FROM FAILURE TO CRICAL EFFECT: HOURS T DATS
TIAE FROM EANLURE OCCURRENCE TO DETECTION: SECONDS TQ MINUTES
TIME FROM DETECTION TO COMPLETED :ORRBCTIVE ACTION: SECONDS

IS TIME REGQUIRED TO IMPLEMENT CORRECTIVE ACTION LEEE THAN TIME TC EFFECT?
YES
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FAILURE MODES EFFECTS ANALYSES (FMEA) — NON-CIL FAILURE MODE
NUMBER: Me-1MR-ED0S- 01

AATIONALE FOA TIME TO CORRECTING ACTION VS TIME TD EFFECT:
CAEW WOULD HAYE ENCUGH TIME TO ISOLATE EXTERNAL LEAKAGE QF HABITASLE
PRESSURE BY SLASING THE APPROPRIATE HATCHES BEFORE THE PROBLEM BECAME

CATASTROPHIC.,
HAZARDS REFORT NUMBER{E): ORBN 511

HAZARDNS) DESCHIPTION:
LOSS GF HABITABLE PRESSURE,

- APPROVALE .
PRODUCT ASSURANCE ENGR . : M. W. GUENTHER
DESIGN ENGINEER : K.J KELLY
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